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(57) ABSTRACT

Soft-tipped pole designs and methods for their use on
pavement are disclosed. The soft, gripping pole tip can slow
down a roller skier or skateboarder by slowing down the
rider directly and by providing increased rider stability
during breaking. This 1s accomplished by the rider pressing
one or two pole tips against the pavement, with or without
the use of a fulcrum point for increased leverage. The soft
rubberlike tip has a large surface area that provides dura-

bility as well as variable levels of irictional force imparted
against the pavement. The fulcrum for the pole can be the
user’s arm or leg as well as fulcrum element fastened to the

rolling device.
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SOFT TIPPED POLE AND BRAKING
SYSTEM FOR RECREATIONAL USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 62/109,466 filed Jan. 29, 2015, which 1s
hereby incorporated by reference 1n 1ts entirety.

FIELD

Described herein are sporting equipment for balance and
braking in recreational, human powered wheeled vehicles
such as skateboards, caster boards, roller skates and roller
skis. The equipment generally consists of a soit tipped pole
and may also include various components that can be
incorporated into the vehicle itself, for example the roller
ski. Methods for using the soft-tipped pole in braking
systems 1n recreational wheeled human powered vehicles
are fTurther described.

BACKGROUND

It 1s often difhicult to slow down or otherwise control a
skateboard, roller skates and many other human powered
wheeled vehicle nders via the methods and technologies that
are currently available.

In skateboarding, for example, mechanisms of slowing
down the skateboard (as in, for example the V-Brake from
Skate-Sate Products) are 1n existence, but most mechanisms
of braking are mounted to the skateboard itself, leading to
challenges in maintaining balance during braking, particu-
larly during intense braking. These and other approaches
(e.g. toe dragging) require a relatively high level of skill and
balance to perform safely, and toe dragging can lead to
overheating of footwear. In roller skiing for example, toe
dragging 1s not used and braking without any braking
technology requires a very high level of skill (e.g. “snow-
plowing”) that 1s often beyond the skill set of most users.
Mechanical braking systems have been designed and
described for roller skis and in-line skates, for example 1n
Johnson et al U.S. Pat. No. 7,677,600 and Stoughton et al
U.S. Pat. No. 5,704,617. In these systems a braking element
1s pressed against a wheel of one roller ski via a lever system
activated by the lower leg (Johnson et al) or activated via a
waist-level pull cable by the hand (Stoughton et al). Their
mechanical complexity, the need for multiple moving parts,
and the need for proper adjustment), are shortcomings of the
design. In addition, braking with these systems compro-
mises to the user’s ability to maintain balance during brak-
ing. A sudden need for braking can often occur at a moment
when a loss of balance 1s particularly unwelcome. For
example for some braking systems require a telemarking
maneuver to maintain balance. For other systems, a hand
activated cable must be located and activated 1n a very short
period of time to avoid a collision or other type of accident.
As the terrain gets hillier, or when roller-skiing speeds
increase, challenges 1n user skill level are made even more
apparent. For example, roller skiing on a long mountain road
uphill 1s a great workout for skilled athletes and great
training for other sports (e.g. winter cross country skiing),
but when the roller-skier arrives at the top of the mountain
road, the roller skier must often remove the roller skis and
enter a vehicle to be driven back down the hill, as the ability
to negotiate downhills safely are not within the abilities of
most roller skiers.
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SUMMARY

Described herein are designs and methods for providing
balance and braking of human powered wheeled vehicles
that roll on pavement and other rolling surfaces. The design
entails the use of a soit gripping pole tip which can slow
down the nider and vehicle (e.g. a roller skier or skate-
boarder) and by providing improved rider stability during
braking. Braking and balance 1s accomplished by the nider
manually orienting one or more poles 1 an angled position
and pressing the pole tip against the rolling surface (e.g.
pavement, asphalt or roller track). Increased drag of the pole
tip against the rolling surface can be achieved via the use of
a Tulcrum region for increased leverage and hence increased
braking force. The fulcrum region can be a portion of the
body of the user (e.g. lower leg) or it may be a component
of the vehicle 1tself. The pole tip 1s soft enough to increase
the contact area between the pole tip and the rolling surface
to enhance braking power as the braking force 1s applied.
Soit tip designs include a laminated butyl rubber design with
air gaps as well as foams and solid elastomers such as
silicones to provide for grip along the rolling surface.
Silicone elastomers remain relatively stable at the high
temperatures that may be encountered during protracted
braking (e.g. long downhills). The soft tips have an under-
lying rigid component for structural stability during propul-
sion, balance and braking. Thus a system 1s provided that
enables roller ski poles to be used for propulsion, balance
and protracted braking.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows one variation the soft-tipped pole compris-
ing a rigid shatt, elastomeric soit bulb tip, leg pad and hand
orip.

FIG. 2 shows one variation of a roller ski1 with a fulcrum
clement mounted on the side of a roller ski in the vicinity of
the rear wheel.

FIG. 3 shows a side view of a soft-tipped pole positioned
against the fulcrum element during braking.

FIG. 4 shows a rear view of a soft-tipped pole positioned
against the fulcrum element during braking.

DETAILED DESCRIPTION

Described herein are designs and methods for providing
balance and braking of human powered wheeled vehicles
that roll on pavement and other rolling surfaces. The inabil-
ity to slow down or otherwise facilitate control and upright
stability of a skateboarder, roller skater or other human
powered wheeled vehicle rider can be a challenging task for
the user. The soft-tipped pole and associated designs and
methods of use claimed herein address these challenges.

The pole has a durable yet soft, relatively large rubber-like
tip that deforms to provide large contact area with the
pavement (e.g. asphalt, concrete) when pressed against the
pavement by the vehicle user. In the application of braking,
for example when using a caster board (e.g. Ripstik® caster
board) dragging the soit tipped pole on the rolling surface
slows down the rider directly rather than slowing down the
vehicle 1tself. This approach has advantages, for example in
skateboarding where mechanisms of slowing down the
skateboard exist but are attached to the skateboard and can
lead to the rider inadvertently falling ol the skateboard due
to compromising balance of the user.

The designs and methods herein described differ from and
are an improvement to what currently exists. Pole tips are
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currently not designed for gripping pavement and do not
provide a good mechanism for slowing down a rider. For
example, 1 roller skiing, traditional metal-spike tipped
snow ski poles are currently used on the pavement and hence
are not eflective for slowing down on pavement. Some
versions of existing roller ski poles have small hard rubber
clements surrounding the metal tip, but the rubber elements
have insuflicient softness or surface area to enable signifi-
cant slowing when dragged against the rolling surface.

The soft, gripping pole tip can slow down the roller skier
or skateboarder by slowing down the rnider directly and by
providing stability during breaking. This maneuver 1s
accomplished by the rider dragging the pole (or 2 poles, one
in each hand) in a rear trailing orientation and pressing the
tip (or tips) against the asphalt. The soit elastomeric tip has
a large surface area that provides superior Iriction and
traction against the pavement. This can be enhanced by a
laminated elastomer design that may contain air gaps within
the soft tip (e.g., wrapped butyl inner tube) to promote light
weight as well as to promote deformation and hence provide
a larger gripping contact area. The tip also may contain
suflicient mass (e.g., 2-6 ounces of elastomer material) and
high heat stability to provide appropriate longevity (e.g., for
a multiple hour exercise workout 1n hilly terrain).

Also, this device can enable the use of additional road-
based wheeled vehicles that are derived from another envi-
ronment—Ifor example, pavement-based versions of paddle
boards or kayaks for practicing and training when users are
unable to travel to the water. With the propulsion, balance
and braking offered by the use of these poles, these asphalt-
based vehicles may become better enabled and hence more
widely adopted, particularly for the less skilled user.

FIG. 1 depicts one vanation of the soft-tipped pole. The
pole (10) has a hand grip (11) pole shaft (12), leg pad (13),
soit tip base (14), and soft tip (15). The pole can be
tabricated from rigid materials such as solid hardwood, or
tubing made from fiberglass, carbon fiber composite. The
hand grip 1s made from typical materials for ski pole grips
such as cork or molded elastomer. The leg pad 1s made of a
resilient material such as a spiral wrap of handlebar tape or
a tubular foam material. The soft tip base 1s a rigid element
that serves to mount (1n either a removable or permanent
manner) to the pole shaft. The soft tip base may extend
through the majority of the length of the soft tip to provide
structural stability of the soft tip during use. The soft tip 1s
typically comprised of 25-90 Shore A durometer elastomer
(for example silicone) on the majority of its surface. The
internal regions of the soft tip can additionally include
bubbles or other forms of air gaps to provide additionally
contact with the rolling surface under loading. The soit tip
1s typically 1.5"-3" (1.5 inches-3 inches) (about 3.8 cm-7.6
cm) diameter and length, and typically may be ovoid,
spheroid, or teardrop 1n overall exterior shape.

The hand and optional wrist strap (not shown) are
attached to the proximal end of the pole (10). The optional
leg pad resides around the pole shatit and begins at a location
of 1-2 feet from the distal end of the pole. An optional pole
mount may take the form of a mating thread element (not
shown) and 1s located at the distal end of the pole shaft and
interfaces with the soft tip mount. The soft tip mount has a
mating thread element (14) to provide a means of secure but
replaceable attachment between the pole shaft and soit tip.
A short strip of hook and loop fastener may be used as an
additional form of securement to keep the soit tip pole
mount from inadvertently looseming (e.g. via unscrewing)
during use. The soft tip base may also be integral to the soft
t1ip mount as 1t can provide the load bearing structure around
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which the elastomer of the soit tip 1s mounted, via adhesive,
solvent bonding, wrapping, 1nsert molding, interference fit,
mechanical fasteners or any combinations thereof.

The elastomer or otherwise tractive tip extends ofl the
distal end of the pole as well as laterally off the end of the
pole 1n a radially symmetric fashion to provide ample
braking power via a wide range of pole angles and pole axis
rotations.

FIG. 2 depicts a typical roller ski (20) with roller ski body
(22) having top and side surfaces (24 and 26) respectively),
wheel flange (28), rear wheel (30), and front wheel (32). Ski
boot bindings (not shown) are typically mounted on the top
surface (24) of the roller ski body. During use, ski boots (not
shown) are typically mounted to the roller ski via the ski
boot bindings. A tulcrum element (36) resides on the side of
the roller ski body 1n the vicinity of the rear wheel. The
fulcrum element may be fastened to the roller ski body via
bolts or rivets (34a, 34b) to the side surface and wheel mount
of the roller ski. The fulcrum element has a yoke region (38)
at the leading edge of the fulcrum element.

In use, the user (e.g., caster boarder, roller skier) holds the
pole via the pole grip. A wrist strap (not shown) may be
particularly usetul 1n roller ski applications. The poles may
be used 1n a manner similar to the manner in which cross
country skiers (e.g., skate skiers) use their poles when on
snow (e.g., to assist 1n forward propulsion and balance).
However, 1n addition, and 1n contrast to cross country skiing
techniques, the poles of the herein described 1invention are
designed to be used for braking on pavement. To provide
braking, the user holds the pole (typically one 1n each hand
and via the hand grip) with the tip trailing obliquely against
the pavement, and then presses the soft tips at the distal ends
of the poles firmly against the pavement, providing frictional
drag directly to the user, to slow the user down. Since
wheeled devices (e.g., roller skis) cannot be slowed by
pomnting the roller ski toes towards each other as their
counterparts 1n snow skis can be used 1n snow (also known
as a “snowplow” technique), methods of slowing on roller
skis are more limited. These soit rubber-tipped poles, when
pressed firmly against the rolling surface (e.g., pavement)
via the user’s hand, wrist or forearm, can provide significant
stopping power. The relatively large size of the soft tip 1n
relation to the pole shalt diameter ensures a generous contact
area of the soft tip. This material and si1zing allows the user
to employ the pole for a significant period of time without
the need for replacement. The tips are also quiet and are
generally designed to be sutliciently soit and compliant so as
to minimally mark or score the pavement during use. The
layered elastomer design with air gaps minimizes the
bouncy quality that would otherwise be encountered by
using, for example a high durometer solid rubber tip. In a
preferred embodiment of the mvention, the tip deforms to
create a significant footprint (e.g., 1 inch wide or greater), to
achieve a large Irictional area to enhance frictional stopping
force. The use of these solft tipped poles can also be a
valuable learning step for less experienced roller skiers,
skateboarders and roller skaters who may not have the
advanced skills to slow or otherwise control and balance
themselves on wheeled devices on various forms of pave-
ment. Therefore 1t 1s likely that many more people will be
able to learn and enjoy recreational activities on wheeled
vehicles on pavement such as skateboards, roller skies, roller
blades, land paddle boards, and even wheeled kayaks. A pole
with double ended grip tips can be used for propulsion and
braking for wheeled kayaks. The replaceable tips allow the
user to replace a worn tip, without the need to purchase an
entire new roller ski pole.
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FIG. 3 depicts a side view of the roller ski (20) and
solt-tipped pole (10) during breaking. To eflect braking, the
user holds the hand grip and seats the pole mount into the
yoke region of the fulcrum element (36). In this figure, the
pavement resides immediately below the soft tip. The user
can adjust the degree of braking by changing the angle of the
pole relative to the pavement while keeping the pole
engaged 1n the yoke of the fulcrum element. Positioning the
pole at a more acute angle provides less braking force while
a more perpendicular angle provides greater braking force
against the pavement as the pole 1s engaged within the yoke
region of the fulcrum element.

FIG. 4 depicts a front view of the roller ski (20) and
solt-tipped pole (10) 1n the position to impart braking. The
pole mount (14) contains an indented engagement region
(41) that releaseably engages into the yoke region (38) of the
fulcrum element at the region of the rounded bearing surface
(42) of the fulcrum element. The yoke region 1s configured
to help prevent the pole mount from iadvertently disen-
gaging Irom the engagement region (41) during use.
Although not apparent in the FIG. 4, the engagement region
(41) has a smoothly radiused surface so that as 1t bears the
load of the pole during braking, 1t may permit continuously
variable pole angle changes. As can be seen in FIG. 4, the
wheel of the roller ski 1s shown to be parallel to the pole
shaft and perpendicular to the pavement surface. In another
method of 1increasing the braking force, the user can slightly
cant or t1lt the roller ski1 1n the counterclockwise direction as
viewed 1n FIG. 4. Tilting the roller ski 1n this lateral direction
(1.e. so that the roller ski wheel 1s no longer perpendicular to
the pavement) thereby forces the soft tip more firmly 1nto the
pavement via the fulcrum element, and subsequently
increases the braking force. Therefore, the breaking force
imparted by the soft pole tip may be varied by changing the
overall pole angle relative to the pavement (as viewed 1n
FIG. 3), but also may be varied by tilting the roller ski
laterally (as viewed 1n FIG. 4), relative the pavement, as the
pole tip 1s engaged 1n the yoke region.

The various components of the device can all be made by
conventional manufacturing techniques and primarily via
extrusion, machining and molding. The pole and soft tip may
be constructed out of wood, plastic, aluminum, fiberglass or
carbon fiber so as to be light in weight to prevent arm
fatigue, but have also to provide suflicient rigidity against
bending to exert the desired force of the soit tip against the
road surface when applied by the arms, legs, hands, or
combination thereof. The soit pole tip can be fabricated by
liguid 1njection molding of low and medium durometer
clastomers typically 25-90 Shore A range such as silicones
as well as various thermoplastic elastomers and urethanes.
Other elastomers include butyl rubber as well as foamed
polymers. Laminated butyl rubber versions can be utilized
and may be further enhanced by bonding the flattened butyl
tubing layers together via multiple fasteners such as tacks as
well as via rubber cement and other solvent bonding tech-
niques to prevent unraveling of the wrapped tubing lavers
(e.g., bicycle mner tube) from wear and degradation that
would be typically encountered during use.

The soft, relatively large surface area elastomer of the soft
tip 1s helps to provide a large gripping footprint when the
solt tip 1s dragged against the pavement. Suflicient shaift
length 1s necessary to press the soit tip against the pavement
without excessive leaning or crouching, and it can also serve
as a lever arm to increase braking force against the pave-
ment. The leg pad 1s optional but useful for cushioning the
leg when the leg 1s used as a fulcrum surface (typically just
below the knee) to press the pole against the pavement for
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additional stopping leverage during use of the caster board,
wave board, skateboard or other rolling device. The soft
tipped pole 1s generally not attached to the vehicle but in
some 1nstances, 1t can be mounted to the rolling device to
provide an integral lever style brake for example, for a
skateboard. Replaceable versions of the soit tips are a useful
option, as are the wrist straps. In addition to the roller sk,
a load bearing fulcrum element may also be attached to a
skateboard or similar rolling device. As with the roller ski,
the fulcrum element may be fastened to the rolling device in
the viciity of the rear wheel so that the fulcrum device
projects laterally relative to the direction of forward motion.
The fulcrum element can engage with the soft tipped pole for
continuously adjustable braking as described elsewhere
herein.

For balance, propulsion or braking, one or two poles can
be used. For balance or propulsion, the poles are used as they
would be used on an analogous non-pavement surface (e.g.
water or snow). By touching the rubber pole tips against the
pavement, they help the user remain upright or stay on
course and can also help with propulsion. The soft tips are
more comiortable than, for example, the typical hard (e.g.
metal) pole tips and can hence reduce arm and joint fatigue
and stress (e.g. to the elbows and shoulders) during propul-
sion. For braking, these soft tipped poles can be used by
trailing the pole behind the body and pressing firmly and
obliquely on the pole to press an oblique end of the soft pole
tip firmly against the pavement. When pressure 1s applied,
the soft rubber tip deforms and flattens slightly to provide
greater surface area of contact with the pavement and
therefore provide more braking force. Additional stopping
power can be provided by pressing the tip more firmly
against the pavement and this may be accomplished by
increased leverage with the use of the lower leg as a lever
fulcrum point (e.g., during skateboarding, wave-boarding)
or with the use of the forearm as a lever fulcrum point (e.g.,
during roller skiing). A forearm pad (not shown) which can
be used for bodily protection during falls, can also be used
to press against the pole to serve as fulcrum point for
increased stopping leverage. The forearm pad can be con-
figured with sutlicient bulk to enhance leverage as well as to
releaseably couple to a section of the pole during stopping.
The relatively wide footprint of the rubber tip enhances
stopping power as well as provides durability as the amount
of rubber 1s relatively large relative to rubber roller skate
brakes that can wear out quickly on coarse or otherwise
abrasive pavement such as asphalt. Since the majority of the
mass that needs to be slowed down 1s the user or rider and
not the wheeled vehicle 1tself (e.g., skateboard, roller ski), 1t
can be easier to maintain balance when braking with the
rubber tipped poles than, for example, a mechanical foot
brake on a skateboard or roller skate. Use of the poles also
provides additional points of balance during braking thereby
reducing the risk of falling. So, even while using existing
brakes that are integral to the wheeled vehicle, as with for
example roller skate brakes, the soft rubber tipped poles that
are the subject of this invention can still provide additional
utility.

The soft tipped poles may also be used as a walking aid
for hikers on rocky sloped or otherwise treacherous surfaces.
Roofers may use them for more safely walking on sloped
roois without poking or otherwise damaging the roof. This
devices described herein may also help enable the use of
additional road-based wheeled vehicles that come from
another environment—ior example, pavement-based ver-
sions of paddle boards or kayaks for practicing and train-
ing—when the user 1s unable to travel to the water. With the
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propulsion, balance and braking offered by the method of
use of the poles and apparatus described herein, it 1s antici-
pated that these pavement-based vehicles may become addi-
tionally enabled and/or more widely adopted.

The 1nvention claimed 1s:
1. A method for controlling a human powered rolling
vehicle on pavement comprising:
manually grasping a freestanding pole comprising a soft
clastomeric tip at one end of the freestanding pole, a
hand grip at the other end of the freestanding pole, and
a padded region comprising a resilient material posi-
tioned therebetween, wherein the padded region
engages with a fulcrum surface on a lower leg of a rider
below the knee to vary the braking force while riding,
and wherein the padded region cushions the lower leg
upon engagement with the freestanding pole;
engaging the padded region of the pole against the lower
leg of the nder;
pressing the soit elastomeric tip against the pavement to
cllect braking that directly reduces the speed of the
rider; and
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enhancing the braking force by increasing leverage upon
the soit elastomeric tip using the lower leg below the
knee as a lever fulcrum point.
2. The method of claim 1, wherein the human powered
rolling vehicle 1s a caster board.
3. The method of claim 1, wherein the freestanding pole
1s Turther used to propel the human powered rolling vehicle.
4. The method of claim 1, wherein the freestanding pole

1s further used to balance the rider on the human powered
rolling vehicle.

5. The method of claim 1, wherein the human powered
rolling vehicle 1s a wheeled paddle board.

6. The method of claim 1, wherein the human powered
rolling vehicle 1s a wheeled kavyak.

7. The method of claim 1, wherein the freestanding pole
1s removably attached to the human powered rolling vehicle.

8. The method of claim 1, wherein the soft elastomeric tip
1s removably attached to the freestanding pole.

9. The method of claim 1, wherein the exterior shape of
the soft elastomeric tip 1s an ovoid, a spheroid, or a tear drop
shape.
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